Novel multiplex PCR approaches for the simultaneous detection of human pathogens: Escherichia coli 0157:H7 and Listeria monocytogenes.
Escherichia coli 0157:H7 and Listeria monocytogenes are the two most important food-borne human pathogens. To develop a single, rapid and sensitive PCR based test for simultaneous detection of both the organisms, fliCh7 and iap gene specific primers were used respectively for E. coli 0157:H7 and L. monocytogenes. Initially, with equal quantities of purified genomic DNAs of these organisms a multiplex PCR reaction was standardized to yield uniform amplification of both targets. Although, this assay detected E. coli 0157:H7 with high sensitivity, it failed to pick up L. monocytogenes after several hours of enrichment in broth medium initially spiked with equal numbers of live cells. This was found to be due to unequal growth of these organisms leading to disparity in the amount of template DNAs represented in the DNA preparation applied for conventional multiplex PCR amplification. To circumvent this, we have developed a modified method of enrichment and harvesting leading to highly sensitive and rapid single reaction PCR detection of both pathogens. We have also successfully developed two novel multiplex PCR formats for the generation of uniform PCR signals. Some of these methods might find broader application for the simultaneous detection of different combinations of multiple pathogens.